The treatment of older patients with schizophrenia and depressive symptoms poses many challenges for clinicians. Current classifications of depressive symptoms in patients with schizophrenia include: Major Depressive Episodes that occur in patients with schizophrenia and are not classified as schizoaffective disorder, Schizoaffective Disorder, and Schizophrenia with subsyndromal depression in which depressive symptoms do not meet criteria for Major Depression. Research indicates that the presence of any of these depressive symptoms negatively impacts the lives of patients suffering from schizophrenia-spectrum disorders. Purpose: The purpose of this paper is to review the literature related to older patients with schizophrenia-spectrum disorders and co-occurring depressive symptoms, and to guide mental health professionals to better understand the diagnosis and treatment of depressive symptoms in patients with schizophrenia. Conclusions: The treatment of elderly patients with schizophrenia and depressive symptoms includes first reassessing the diagnosis to make sure symptoms are not due to a comorbid condition, metabolic problems or medications. If these are ruled out, pharmacological agents in combination with psychosocial interventions are important treatments for older patients with schizophrenia and depressive symptoms. A careful assessment of each patient is needed in order to determine which antipsychotic would be optimal for their care; second-generation antipsychotics are the most commonly used antipsychotics. Augmentation with an antidepressant medication can be helpful for the elderly patient with schizophrenia and depressive symptoms. More research with pharmacologic and psychosocial interventions is needed, however, to better understand how to treat this population of elderly patients. Pittsburgh, PA 15206 Phone: 412-954-4344; Fax: 412-954-5369; E-mail: john.kasckow@va.gov Submitted: February 24, 2009; Revised: October 1, 2009; Accepted: January 11, 2010 
Introduction
The diagnosis and treatment of patients with schizophrenia and co-occurring depression in the elderly is challenging for both clinicians and researchers due to the overlap of symptomatology between schizophrenia and depressive
Depressive Symptoms in Patients with Schizophrenia
In patients without schizophrenia, depression in older adults differs from that in younger individuals in several ways. Community dwelling elders are not likely to experience a first-episode major depression unless they have a history of recurrent major depression beginning earlier in life, but may experience clinically important subthreshold or minor depressions. In addition, elderly depressed individuals are more likely to present with greater medical and/or neurological comorbidities, and a greater chance of concomitant cognitive impairment, the latter which can make diagnosing depression more challenging (2).
Research demonstrates that patients with schizophrenia are more likely than the general population to experience depressive symptoms (3). The National Comorbidity Study reported that 59% of patients with schizophrenia met Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for major or minor depression (4, 5) . Furthermore, depressive symptoms in patients with schizophrenia can be associated with impairment, decreased functioning, rehospitalization and suicide (6-9). In a study of 267 patients aged 18-70, depressive symptoms accounted for nearly 50% of suicidal ideation in patients with schizophrenia (10). Diwan et al. (11) examined factors related to depression in a multiracial urban sample of older persons with schizophrenia. The authors examined 198 persons aged 55 or older who lived in the community and compared them to a community comparison group (n=113). Depressive symptoms were considered to be present if patients had a score of 16 or greater on the Center for Epidemiologic Studies Depression Scale. The schizophrenia group had significantly more persons with clinical depression than the community comparison group (32% versus 11%). In a logistic regression, six variables were related to presence of depression: physical illness, quality of life, presence of positive
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symptoms, proportion of confidants, coping by using medications, and coping with conflicts by keeping calm.
Detection of depression in patients with schizophrenia requires an understanding of the range of depressive states which these patients may experience. In addition, it is important to understand conditions that could be confused for depression (12). As stated above, the spectrum of depressive/mood symptoms in patients with schizophrenia range from at least one major depressive episode in which schizoaffective disorder is ruled out, to patients with depressive symptoms which do not meet criteria for major depressive disorder but consist of subsyndromal symptoms that are still clinically significant.
Generally, the origin of depressive symptoms in schizophrenia can vary significantly and may be hard to determine in some cases (13). However, depressive symptoms may be the result of: 1) a core component of schizophrenia, like positive and negative symptoms (14-16); 2) an expression of, or response to, severe psychosis (17) and presumed likely to improve with treatment of psychosis (12, 18, 19 ); 3) a major depressive episode after a psychotic episode comprising postpsychotic depression (20); or, 4) the result of first-generation antipsychotic medications which cause akinesia (21).
Differentiation of Depressive Symptoms from Negative Symptoms
A key issue in the differential diagnosis of depressive symptoms in patients with schizophrenia is disentangling the contribution of negative symptoms. Based on DSM-IV classification, negative symptoms of schizophrenia include affective flattening, alogia, avolition and anhedonia. These symptoms are similar to depressive symptoms in that individuals with these symptoms often appear melancholic, unmotivated, unable to concentrate and affectively indifferent (22). However, unique features of depressive symptoms
Clinical Implications
In this review, we discuss depressive syndromes in older patients with schizophrenia-spectrum disorders, which include schizophrenia with major depression, schizoaffective disorder, and schizophrenia or schizoaffective disorder with comorbid subsyndromal depression. Although not as much is known about the characteristics of such conditions in the elderly patient, it is evident that comorbid depressive symptoms impact upon patients' quality of life and functioning. Furthermore, a significant proportion of older patients with comorbid depression experience at least mild degrees of suicidal ideation. From a pharmacologic perspective, the treatment of depressive symptoms in patients with schizophrenia requires antipsychotics and antidepressants. Implementing psychosocial interventions is also an important part of patients' treatment plans. There is still much research which needs to be performed with this patient population. Studies examining other augmentation strategies to antipsychotic and antidepressant treatments, including specific psychotherapeutic approaches such as Cognitive Behavioral Social Skills Training (171), are needed. Furthermore, more research leading to a better understanding of the biologic, psychological and social underpinnings of depressive symptoms in this patient population should result in the development of more effective pharmacologic agents as well as better psychosocial interventions that will improve outcomes in these patients.
include the presence of depressed mood, cognitive problems, early morning awakening and appetite disturbance. Furthermore, individuals with depressed symptoms may have a "painful affect" with "blue mood, " while patients with schizophrenia exhibit "diminished" or "empty" affect (23, 24) . Furthermore, the long-term persistence of such symptoms is more consistent with negative symptomotology.
Depressive Symptoms Due to Posttraumatic Stress Disorders or Substance Dependence
At times, it may be difficult to differentiate depressive symptoms from other disorders. In particular, it is difficult to differentiate between Major Depression and Posttraumatic Stress Disorder (PTSD) due to the similarity of symptoms, which include feeling depressed, sleep problems, social withdrawal, memory and concentration problems, irritability and lack of hope for future (25), similar predictor variables (26) and high rates of comorbidity (25, (27) (28) (29) . Both depression and PTSD are common in the elderly population (30, 31).
Recent research indicates that the nature of depressive and PTSD symptoms differ, and the disorders can occur independently (25, 32, 33) . Furthermore, older patients may experience PTSD symptoms differently than younger populations (31). It is suggested that such variations in symptom presentation and the course of the disorder are due to a combination of factors which include the aging process, social attitudes of the population and comorbid conditions (34, 35) . Older adults tend to focus on and report somatic, rather than psychological, symptoms and attribute psychological symptoms of distress such as loss of libido, depression, guilt and loss of interest to aging or medical problems (34).
In the elderly, it may be easy to overlook depressive symptoms emanating from drug or alcohol use (36, 37) . Clinicians often underestimate how often elderly people may abuse alcohol or other substances, in part as an abortive attempt to ameliorate the effects of deteriorating health, major adverse life changes or losses including the death of a loved one or retirement (37). These changes can lead to boredom or demoralization, which results in the use of alcohol or other substances to alleviate the boredom (37) or seek equanimity. Ultimately, the use of a substance to alleviate such symptoms can lead to increased depressive symptoms and increase the risk that depression becomes a chronic condition (38, 39) .
Detecting substance abuse in the elderly can be difficult for a variety of reasons. For example, elderly people often drink fewer drinks than is considered abuse for younger individuals, but drink more frequently and may be more sensitive to the effects of alcohol so that less quantities of alcohol are sufficient to cause intoxication as well as abuse or dependence (40). Furthermore, cognitive deficits may inhibit an elderly individual's ability to monitor alcohol consumption (37). Since elderly people are often on many prescription medications, these may also cause depressive symptoms. Furthermore, certain medications can cause depressive symptoms, and this can potentially be exaggerated in the elderly due to alcohol use, as well as drug-drug interactions (41-43).
Depressive Symptoms during Acute Psychotic Episodes
Depressive symptoms in patients with schizophrenia can be associated with the acute phase of the disorder and the severity of positive symptoms. The majority of depressive symptoms during the acute psychotic phase of schizophrenia improves with antipsychotic treatment (20, 44) . Levels of depressive symptoms are often less severe in the postpsychotic phase; however, these symptoms may persist or may even worsen in some individuals. When depressive symptoms persist in the postpsychotic phase there appears to be a poorer prognosis. Furthermore, the acute and depressive symptomotology detected in the postpsychotic phase of patients with schizophrenia appears to differ not only temporally but also phenomonologically; a mixed anxiety/ depression state appears to occur more frequently during the acute phase, while a more pure depressive state is seen later after the acute psychotic syndrome (18, 19, (45) (46) (47) (48) .
There are several rating scales available for helping diagnose depression in patients with schizophrenia, including the Calgary Depression Rating Scale and the Psychotic Depression Scale (PDS) (46, 49, 50) . Hausmann and Fleischhacker (51) also recommend the Calgary Depression Rating Scale and also the Hillside Akathisia Scale to help establish the right diagnosis.
Depression may also occur as part of a prodromal syndrome of schizophrenia. In one study of 203 patients, it had been determined that in 81% of all patients depressive symptoms occurred about four years prior to hospitalization for patients' first psychotic break (52-54 Retrospective Assessment of the Onset of Schizophrenia is a semi-structured interview which can help determine whether this is the case. This may be a concern for older patients since they may acquire late onset schizophrenia or very late onset schizophrenia-like psychosis (55).
Schizophrenia and Major Depressive Episodes
A substantial proportion of patients with schizophrenia can also experience at least one full episode of major depression in which the depressive symptoms are not present substantially during the active or residual phases; these individuals would be diagnosed with schizophrenia and major depression as separate co-occurring disorders, not schizoaffective disorder (56). In about 60% of patients with schizophrenia, major depressive episodes can occur sometime during their lifetime (57).
The presence of a major depressive episode following an acute psychotic episode constitutes postpsychotic depression (58). Postpsychotic depression has been reported to occur in 30 to 50% of patients with schizophrenia (21, 59) and usually occurs after the first psychotic break (18, 20) . The definition of postpsychotic depression varies depending on whether one is using DSM-IV or The International Statistical Classification of Diseases and Related Health Problems, criteria. With the DSM-IV, all depressive states occurring any time after a psychotic episode would qualify as postpsychotic depression. With the ICD-10, diagnosing postpsychotic depression requires that depressive symptoms develop within a year period following the acute psychotic episode.
Often postpsychotic depression can be mistaken for an extrapyramidal-like syndrome as the secondary effect of antipsychotic medication (60). Iqbal et al. (61) noted that postpsychotic depression can occur independently of the symptoms of schizophrenia. In up to 30% of multiple episode cases, depression can arise up to several months after recovery from an acute psychotic episode (23); in first-episode cases, this can occur up to 50% of the time (20). Schwartz and Meyers (62) determined that, in a majority of patients, depressive symptoms remit within three weeks. Iqbal et al. (59) determined that, in the months prior to developing postpsychotic depression, patients developed greater loss, humiliation and feelings of entrapment in comparison to those who relapsed and did not develop depression. Patients who developed a postpsychotic depression were also more likely to see themselves in a lower status with lower self-esteem, better insight and a heightened awareness of the diagnosis (61). Wittmann and Keshavan (63) presented three cases studies of patients with schizophrenia with depression following the first episode of psychosis; they insightfully demonstrated that grief and mourning occur as patients attempt to actively cope with their realization of their illness. Recovery depends on mourning illness-related loss, developing personal meaning for the illness, moving forward with insight as well as acquiring a new identity.
One study in middle-aged and older patients by Mauri et al. (64) examined 43 patients with schizophrenia (mean age 55±9 years) with the residual subtype of schizophrenia who had been treated with antipsychotics for an average of 25±4 years. The average duration of illness was 30±7 years, and most of the time that patients were ill they had spent most of their time in a chronic mental hospital. At the time of their evaluation, 70% had depressive symptoms constituting postpsychotic depression; 42% had mild symptoms (21-item Hamilton Depression Rating Scale [HAMD] score of 10-19); 16% had moderate severity (21-item HAMD score of 20-29); and, 12% had severe depressive symptoms (21-item HAMD score of 30-49).
Schizoaffective Disorder
About 10 to 30% of patients with schizophrenia-spectrum disorders meet criteria for schizoaffective disorder (23). Patients with schizoaffective disorder meet the criteria for schizophrenia but also have mood symptoms, either mania or depression. According to the DSM-IV, the patient must experience a minimum of a two-week period in which psychosis is present without significant mood symptoms (56). Additionally, patients with schizoaffective disorder may present with subsyndromal depressive symptoms and/or postpsychotic depression (1). Schizoaffective disorder is a controversial diagnosis (65), and it is obvious that there is significant overlap in presentation of depressive symptoms across these disorders. Research on the treatment of depressive symptoms in patients with schizoaffective disorder is scarce, especially in the elderly population.
Schizophrenia with Subsyndromal Depression
Patients with schizophrenia and subsyndromal depression meet criteria for schizophrenia, but do not meet criteria for a major depressive disorder. They have 2 to 4 symptoms of depression for more than 2 weeks, not severe enough for a major depressive disorder and which are not prolonged enough for dysthymic disorder. It is associated with social dysfunction. Subsyndromal symptoms can also occur in patients with schizoaffective disorder (56). Research has indicated that subsyndromal symptoms are more common than major depressive episodes in patients with schizophrenia, with estimated rates varying between 20 to 70% (66, 67).
Dysphoria and demoralization are often the main presentations of clinically significant depressive symptoms in patients with schizophrenia once psychotic symptoms are stabilized (59, 68). Bartels and Drake (66) labeled subsyn-dromal symptoms as "persistent hopelessness and low selfesteem in the absence of vegetative symptoms of depression, " and as "chronic demoralization, " in the context of schizophrenia. Thus, some researchers have suggested the development of a diagnosis that relates subsyndromal depression with dysthymia or chronic demoralization (13).
Dysphoria includes depressive and anxiety symptoms which can occur anytime and appear to increase with psychosocial stressors (62, 69). Demoralization often arises when patients struggle with insight into their illness with the associated negative impact on their ability to function (68). In addition, demoralization often arises when patients had high prior expectations with accompanying good insight as well as hopelessness, low self-esteem, and suicidal ideation (66). Chronic demoralization can develop more gradually and persist for years (66). Zisook et al. (70) has performed two cross-sectional studies characterizing middle-aged and older outpatient populations with schizophrenia and subsyndromal symptoms. In the first study, which enrolled patients 45 years and older, it was reported that more than two-thirds of patients with schizophrenia who do not have major depressive episodes have at least mild depressive symptoms (defined as a HAMD score ≥ 7), and over 30% of patients had depressed mood, feelings of guilt and/or feelings of hopelessness. A more recent series by the same group (71) examined middleaged and older outpatients with schizophrenia and subsyndromal depressive symptoms where the age range was 40 to 75. They determined that the most prevalent symptoms cut across several domains of the depressive syndrome: psychological (e.g., depressed mood, depressed appearance, psychic anxiety); cognitive (e.g., guilt, hopelessness, self-depreciation, loss of insight); somatic (insomnia, anorexia, loss of libido, somatic anxiety); and, psychomotor (e.g., retardation and agitation) and functional (diminished work and activities).
In a recent study by Montross et al. (72) examining the prevalence of suicidal ideation and attempts in middle-aged and older patients (≥40 years) with schizophrenia and subsyndromal depression, the prevalence of suicidal ideation and suicidal attempts was relatively high: nearly half of the participants reported suicide attempts at least once in their lifetime (72). Past suicide attempts and hopelessness were stronger predictors of suicidal ideology than depression and psychopathology.
Depressive Symptoms in Patients with Schizophrenia: Impact on Functioning and Quality of Life
There is evidence that patients with schizophrenia and subsyndromal depression experience many negative consequences which diminish their quality of life (73). In younger patients with schizophrenia, Rocca et al. (74) provided evidence for a significant relationship between depressive symptoms and functioning and quality of life. The severity of depressive symptoms in these patients was found to influence global functioning and subjective quality of life. Depressive symptoms were not associated with illness severity. Furthermore, Kilzieh et al. (75) examined depressive symptoms in nonelderly institutionalized individuals with schizophrenia who had been ill and dependent on others for at least five years. Only 5% of these patients had a 17-item HAMD score ≥16, and many had a low rate of core symptoms such as guilt, depressed mood and suicidal ideation. The authors noted that the preservation of core functional abilities is likely necessary for depressive symptoms to develop.
In an older cohort, Jin et al. (76) conducted a study with 202 middle-aged and older patients aged 56.1±9.0 to 58.3±10.1 with depressive symptoms. The more depressed individuals exhibited a decrease in quality of life and a need for increased use of health services.
Another study by Cohen et al. (77) examined subjective well-being in patients aged 55 and older with schizophrenia and depressive symptoms. Bivariate and logistic regression analyses revealed five variables to be predictors of subjective well-being: male gender, absence of loneliness, older age, reliable social contacts, and fewer perceived life difficulties. Another study from Great Britain reported that 40% of subjects with schizophrenia aged 65 and older living in the community scored 4 or more on the Geriatric Depression Scale; this scale has a cut-off score of 5. Furthermore, these subjects reported that they "left the house less often" and had less "private leisure activities, " while also reporting more contact with "professional services, " indicating that depressive symptoms may negatively influence such patients' quality of life. Jeste et al. (78) compared community dwelling older adults without psychiatric diagnoses to older patients with schizophrenia with a mean age of 69.1±4.7; these older outpatients with schizophrenia had a mean Hamilton Depression Rating Scale score of 8.1±5.3. Aging in these patients with schizophrenia was not associated with progressive worsening of quality of well-being or everyday functioning as much as that observed in a normal control group. Nyer et al. (79) examined the relationship of marital status to depression, positive and negative symptoms, quality of life and suicidal ideation in patients 40 years and older
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with schizophrenia-spectrum disorders and subsyndromal depression. The authors determined that marriage was an important protective factor against suicidal ideation and had a positive impact on quality of life. The participants' marital status made up three groups: 1) divorced/widowed/ separated; 2) single; and, 3) married/cohabitating. Group 1 had higher quality of life scores than group 2, while group 3 had significantly higher quality of life scores than groups 1 or 2. In addition, group 1 had the highest levels of suicidal ideation and group 3 the lowest (79). Thus, this is another example of the deleterious effects depressive symptoms may have on the quality of life of patients with schizophrenia and subsyndromal depression. Another recent study examined functioning in middle-aged and older patients with schizophrenia and subsyndromal depressive symptoms, characterized by HAMD scores ≥ 8 (1), reported that negative symptoms contributed to the overall functional deficits.
Furthermore, a study by Kasckow et al. (9) examined suicidal behavior in patients aged 40 and older with schizophrenia and subsyndromal depressive symptoms. Thirty-six percent of the 146 subjects had at least mild suicidality based on InterSePT Suicide Scale scores of greater than 0. Logistic regression indicated that Quality of Life scores were predictive of suicidality, but not age, everyday functioning, social functioning, or medication management. Bowie et al. (80) examined the interactions between neuropsychological performance, symptom severity, and functional capacity on three domains of real-world functioning of older patients with schizophrenia or schizoaffective disorder: 1) interpersonal functioning (ability to form and maintain relationships); 2) community activities (managing finances, engaging in recreational activities and using transportation); and, 3) work skills. They found neuropsychological functioning to be mediated by functional capacity in all three domains. The domain of interpersonal functioning was significantly, and negatively, influenced by depressive and negative symptoms. The domain of community activities was directly influenced by neuropsychological functioning only. With regards to work skills, depression had a main effect. Thus, functional skills in patients with schizophrenia in the community appear to be influenced by multiple factors. Roseman et al. (81) examined factors which may influence quality of life or functional capacity in middle-aged to older individuals with schizophrenia and subsyndromal depression. The authors concluded that poor insight significantly moderates the relation between negative symptom severity and participants' perceived quality of life, resulting in a decreased perception of quality of life. Neither positive nor depressive symptom severity exhibited a significant role in this interaction. Additionally, increased negative symptom severity directly led to decreased functional capacity. These results demonstrate the clinical importance of subsyndromal depressive symptoms which may reflect the patients' level of insight and perceived quality of life. Furthermore, treatments for patients with schizophrenia and subsyndromal depression may focus on the improvement of not only insight but also of social and daily life skills using psychoeducational tools to improve individuals' functional capacity and, thereby, reduce depressive symptomatology. Thus, the importance of multiple factors in addition to depressive symptoms on quality of life perception and functional capacity is demonstrated.
Treatment
The treatment of schizophrenia, in general, involves pharmacologic treatment with antipsychotic agents in conjunction with psychosocial interventions. The secondgeneration antipsychotics are now used much more frequently than the first-generation agents. The secondgeneration antipsychotics provide both serotonin and dopamine receptor antagonism; the pharmacologic effect on serotonin receptors reduces the motor side effects associated with the first-generation agents (82). However, as will be discussed below, the second-generation agents carry other risks such as weight gain, the metabolic syndrome and diabetes (83). One issue that is of current debate is whether there are clinically meaningful differences between each of the second-generation antipsychotics. In a systematic review and meta-analysis, Leucht et al. (84) searched the Cochrane Schizophrenia Group's register (up to May 2007) and MED-LINE (up to September 2007). They examined randomized, blinded studies which compared two or more of the second-generation agents for treatment of schizophrenia in general; 78 studies were examined with 13,558 participants. Olanzapine was found to have superior efficacy compared to aripiprazole, quetiapine, risperidone and ziprasidone. In addition, clozapine had superior efficacy compared to zotepine and risperidone when clozapine doses at 400 mg a day were used. Improvements were noted with regards to positive symptoms. However, the authors concluded that differences in overall efficacy need to be balanced against each agent's specific side effect profiles and cost issues. Furthermore, it is not clear if these findings are applicable to the elderly population.
In addition, Arunpongpaisal et al. (85) years) of schizophrenia, delusional disorder, schizoaffective disorder, schizophreniform psychosis or paraphrenia. They stated there is no trial-based evidence upon which to base guidelines for the treatment of late-onset schizophrenia. Thus, there is very little research to help guide the use of antipsychotic agents in older patients with schizophrenia. The most recent Expert Consensus Guidelines for the use of antipsychotic medications in late-life schizophrenia in 2004 (86) suggested that risperidone (1.25-3.5 mg/day) serves as first-line treatment for the treatment of schizophrenia in late life. Quetiapine (100-300 mg/day), olanzapine (7.5-15 mg/ day), and aripiprazole (15-30 mg/day) were recommended as second-line approaches. There was limited support for use of clozapine, ziprasidone and high potency conventional agents as additional options for the treatment of schizophrenia in the elderly. The use of antipsychotics to treat elderly patients must be initiated at much lower doses than would be used to treat younger patients (87).
Treating Subthreshold Depressive Symptoms
The treatment of depressive symptoms in patients with schizophrenia varies depending on when they occur, their severity and their persistence (12). Treatment of depression in patients with schizophrenia is accomplished through a combination of pharmacologic and psychosocial approaches (12, 68) . Because the development of depressive symptoms can be associated with worsening psychosis, clinicians need to carefully consider whether antipsychotic medications should be optimized first prior to initiating antidepressant medication. Jeste et al. (88) published an 8-week, international, double-blind study with 175 patients with schizophrenia or schizoaffective disorder ≥60 years of age in a variety of settings (outpatients, hospital inpatients, and residents of nursing or boarding homes). This study compared ripseridone to olanzapine, and the mean age of onset of the disorder in both groups, respectively, was 36.0 and 33.4. Patients had baseline PANSS scores of 50-120 and could not have had a major depressive episode for at least six months. Median doses were 2 mg/day of risperidone and 10 mg/day of olanzapine. PANSS total scores improved significantly at all time points and at endpoint in both groups; between-treatment differences were not significant.
The results not only demonstrated that PANSS total scores improved in both risperidone-and olanzapinetreated patients, but also examined whether antipsychotic monotherapy would help improve depressive symptoms. Indeed, 4 of the 5 PANSS factor scores improved in both risperidone-and olanzapine-treated groups. The 4 factor scores which improved included positive symptoms, negative symptoms, disorganized thoughts and also anxiety/depression. These all improved significantly at all time points and at endpoint in both groups; between-treatment differences were not significant (p<0.4). Baseline mean (± standard deviation) HAMD total scores were 7.5±5.3 in the risperidone group and 8.2±5.4 in the olanzapine group, with the following reductions: risperidone: -1.8 (5.5), p<0.01; olanzapine: -1.5 (5.1), p<0.05; paired t-tests. Thus, the data suggests that second-generation antipsychotics may be helpful in treating subthreshold depressive symptoms in older patients with schizophrenia.
Some investigators have suggested that secondgeneration antipsychotics are more efficacious than first-generation agents for treating acutely psychotic patients with a mood disorder (14, 89, 90) . A recent review by Furtado and Srihari (91) determined that there are too few data at this time to make any definitive conclusions. In fact, the authors were only able to find three studies which addressed this issue and these were all trials in nonelderly samples. One trial found no significant differences between quetiapine and haloperidol (92). In a second trial, sulpride was compared to chlorpromazine; the group treated with sulpride had more reductions in depressive symptoms based on scores of the Comprehensive Psychopathologic Rating Scale (93). In a third trial, Jasovic (94) used Hamilton Depression Rating Scale scores to compare clozapine to any other antipsychotic plus an antidepressant; use of clozapine lead to greater reductions in Hamilton symptoms. Thus, it is not clear whether second-generation agents are better for treating mood disorders in patients with schizophrenia. Furthermore, it is not clear if this is the case in the elderly.
Augmentation of Antipsychotics with SSRIs in Patients with Schizophrenia
Recent studies have shown that antidepressants are prescribed by clinicians to 30% of inpatients and 43% of outpatients of all ages with schizophrenia and depressive symptoms. Furthermore, selective serotonin reuptake inhibitors (SSRIs) are the most commonly prescribed antidepressants and clinicians prefer to treat this population of patients with both second-generation antipsychotics and an SSRI (95). Despite this high frequency of antidepressant prescription, one quarter of clinicians reported rarely or never prescribing antidepressants in the treatment of patients with schizophrenia and depression. We will discuss below pharmacologic approaches for treating patients with schizophrenia and various presentations of depressive disorders. Kasckow et al. (96) performed an open-label study of citalopram in chronically hospitalized patients with schizophrenia and depressive symptoms. The authors demonstrated significant improvement in HAMD scores. In this study, 19 patients aged 55 or greater already on antipsychotic medications were augmented with citalopram. Patients had baseline HAMD scores of 12 or greater. Based on two-way repeated ANOVA measures, there were significant (p<.05) group effects in HAMD scores and Clinical Global Impression (CGI) scores with the citalopram group (96).
A recent study examined citalopram in middle-aged and older patients with schizophrenia and schizoaffective disorder and subsyndromal depression. Zisook et al. (97) performed a 12-week, double-blind, randomized, placebocontrolled, 2-site study of 198 participants, aged 40 to 75 years old, to examine the effectiveness and safety of citalopram. In this study, subsyndromal depression was defined as having 2 to 4 of the 9 DSM-IV symptoms for Major Depression present for the majority of a two-week period. Participants needed to also have a score of 8 or more on the HAMD-17. Participants were randomly assigned to a "flexible-dose treatment" plan with citalopram, or the placebo group, as augmented therapy to their current antipsychotic medication. Nearly all participants were taking second-generation antipsychotics at the time of study participation (90%). The participants in the citalopram group were treated with 20 mg/day for the first week. Dosages could be decreased to 10 mg/day or increased up to 40 mg/day after the first week based on the patient's response to the medication.
Based on an analysis of covariance of the participants' improvement scores on the Hamilton Depression Rating Scale and the Calgary Depression Rating Scale, the citalopram group showed significant improvement in depressive and negative symptoms versus the placebo group (all p's for each variable <0.05). Although participants experienced mild side effects/adverse events, there was no significant difference between the citalopram and placebo group in terms of side effects (97).
Further analyses indicated that the citalopram group had significantly higher scores examining social functioning (as per the Social Skills Performance Assessment), mental functioning (as per the SF-12 mental component of the SF-12 Health Survey), and quality of life scale (as per the Heinrichs-Carpenter Quality of Life Scale; QOLS) compared to the placebo group (98). Citalopram treatment led to improvement in medication management (as assessed with the Medication Management Ability Assessment) or physical functioning (as per the Physical Component of the SF-12). In addition, responders had significantly improved endpoint mental SF-12 and QOLS scores compared to nonresponders. Response to citalopram in terms of depressive symptoms mediated the effect of citalopram on mental functioning, but not on the quality of life. Thus, citalopram augmentation of antipsychotic treatment in middle-aged and older patients with schizophrenia and subsyndromal depression not only improves depressive and negative symptomatology, it also appears to improve social and mental health functioning as well as quality of life (98).
Treatment of Patients with Schizophrenia and Major Depression
Studies examining treatment of major depression in elderly patients with schizophrenia are lacking. In younger age patients, there are studies examining whether antidepressants can improve major depression. Levinson et al. (99) indicated that, for most treatment studies of depressive symptoms during an acute psychotic break, typical antipsychotics are as effective alone as when combined with antidepressants or lithium during the acute psychotic phases. Antidepressants are, however, likely helpful for treating postpsychotic depressive symptoms meeting criteria of major depression (100-102).
Indeed, Dollfus et al. (103) performed a trial comparing olanzapine (5-15 mg) to risperidone (4-8 mg) for the treatment of postpsychotic depression in patients with schizophrenia; age was not specified. At baseline, patients had Montgomery Asburg Depression Scale (MADRS) scores ≥16; by 2 and 8 weeks of treatment there were significant decreases of MADRS scores in both groups. In addition, Ciobano et al. (104) examined a nonelderly sample of patients with schizophrenia and postpsychotic depression defined by DSM-IV criteria. Patients were treated with either a secondgeneration antipsychotic and either fluvoxamine (100 mg/ day), mirtazapine (30-45 mg/day) or venlafaxine (150-225 mg/day) for 2 months. All of the patients improved; response was quicker in the venlafaxine group and was well tolerated.
The 1999 Expert Treatment Guidelines for Patients with Schizophrenia mention recommendations for treating patients with postpsychotic depression (105). These guidelines recommend treating patients with schizophrenia and major depression first with optimal dosages of second-generation antipsychotics; if the patient still experiences significant depressive symptoms after optimization, the Guidelines recommend enhancing treatment with an SSRI. If successful stabilization of depressive symptoms is not achieved with this approach, then venlafaxine would be the next option followed by buproprion (86). In the elderly, the treatment approaches are not well established.
Schizoaffective Disorder
There is little research on the treatment of depressive symptoms in patients with schizoaffective disorder, especially in the elderly population. Furthermore, treatment guidelines for schizoaffective disorder, in general, are not well established. The pharmacologic treatment of patients with schizoaffective disorder may involve a combination of antipsychotics, antidepressants or antimanic agents, depending on whether patients have manic symptoms versus depressive symptoms (106, 107). Flynn et al. (108) reviewed the treat-ment of hospitalized patients with schizoaffective disorder and demonstrated an increase in the use of divalproex and second-generation antipsychotics. Furthermore, despite lack of sufficient evidenced-based trials, the use of antidepressants in combination with optimal antipsychotic treatment, short or long term, has also been suggested as treatments for patients with schizoaffective disorder (109-111) .
Controlled trials have demonstrated the efficacy of second-generation antipsychotic monotherapy as having a positive impact for the treatment of schizoaffective disorder. This has been demonstrated with aripiprazole and ziprasidone. Glick et al. (106) analyzed a subsample of subjects with schizoaffective disorder and without any age limitations who were participants in two 4-week, multicenter, double-blind trials of patients with schizophrenia and schizoaffective disorder. Doses of aripiprazole included 15, 20 or 30 mg/day. There were 123 patients on aripiprazole and 56 on placebo. There were improvements in patients with schizoaffective disorder with PANSS total scores, PANSS positive subscale scores but not with other PANSS subscale scores. In addition, no changes were noted in weight, glucose and total cholesterol, nor with scores from scales assessing movement disorders, including akathisia. With ziprasidone at doses of 120 to 160 mg/day, Gunasekara et al. (107) indicated that ziprasidone in clinical trials appears to improve depressive symptoms in patients with schizophrenia and schizoaffective disorder based on the Montgomery Asberg Depression Rating Scale and the Brief Psychiatric Rating Scale depression cluster scores. It is not known whether aripirazole or ziaprasidone exhibit similar effects in elderly patients with schizoaffective disorder.
Safety Issues with Pharmacologic Treatments
Antipsychotic Use
The 2004 Expert Consensus Guidelines for the use of antipsychotic agents in the elderly (86) suggest monitoring patients at least every two months once a patient's status is stable, and every three months once maintenance treatment is achieved (1). The available research on the safety and efficacy of risperidone (112-117), quetiapine (118-120) and olanzapine (121-123), based on single-agent, open-label studies, reports findings and treatment suggestions consistent with the reports from the Expert Consensus Guidelines (86).
The second-generation drugs are strong antagonists of serotonin receptors and dopamine antagonists and, indeed, exhibit lower rates of extrapyramidal symptoms (EPS) and tardive dyskinesia (TD) compared to first-generation antipsychotics. Orthostatic hypotension is a potentially serious side effect of second-generation antipsychotics, and clozapine does produce severe side effects due to its anticholinergic properties and increased risk for agranulocytosis and seizures and, thus, needs to be used cautiously in elderly patients (78, 82, 83, 86) . Additionally, the use of secondgeneration antipsychotics to treat elderly patients must be initiated at much lower doses than would be used to treat younger patients (86, 87) .
Determining the best choice for antipsychotic therapy depends on the side effect profile of the particular agent, the patients' co-occurring condition(s) and unique vulnerabilities, and sometimes patient preference. All antipsychotics pose the threat of causing a metabolic syndrome, including increasing body mass, hyperlipidemia or precipitating or worsening diabetes. Therefore, the Expert Consensus Guidelines (86) suggest that patients with diabetes, dyslipidemia or obesity should avoid using clozapine, olanzapine and first-generation antipsychotics. Regardless of the second-generation antipsychotic chosen, patients with diabetes, or at risk for diabetes, must be monitored closely and regularly. This includes monitoring height, weight, abdominal girth, blood pressure, lipids and glucose levels closely throughout the entire course of treatment starting from the initiation of the treatment agent. If diabetes develops, there are additional Consensus Guidelines from the American Diabetes and American Psychiatric Associations which are available for treating patients that are taking second-generation antipsychotics and are diabetic or obese (124). Ciranni et al. (125) conducted a retrospective cohort chart review of the California Poison Control System electronic database of cases from 1997 to 2006. They examined records of patients who had an acute toxic ingestion of either a second-generation or first-generation antipsychotic medication; the age range was 18 to 65 years. The odds of a major adverse outcome or death was significantly higher for second-generation antipsychotics (OR=1.71, 95% CI=1.09-2.71). In addition, those who took second-generation antipsychotics had higher odds of respiratory depression, coma, and hypotension, while those taking first-generation antipsychotics had higher odds of dystonia or rigidity. tic malignant syndrome. From 1986 to 2005, 47 cases were identified with a mean age of 37. Diagnoses included schizophrenia (n=26), schizoaffective disorder (n=9), bipolar disorder (n=3), mental retardation (n=4), and other (n=5). Drugs implicated included clozapine, olanzapine, risperidone, quetiapine and ziprasidone; 29/47 patients received no other medications and 2 deaths occurred, 1 with olanzapine and 1 with risperidone. These findings emphasize the need to consider potential adverse effects when prescribing these agents. It is not known whether these findings are generalizable to the elderly.
The U.S. Federal Drug Administration (FDA) has issued a black box warning stating that elderly patients with dementia are at increased risk of death with second-generation antipsychotics. It is not known, however, whether this is an issue in elderly patients with schizophrenia without neurodegenerative syndromes when being treated with these agents. The data do suggest that close monitoring be utilized in older patients with schizophrenia and similar disorders.
Often, elderly patients are on many medications. Thus, the combination drug of olanzapine and fluoxetine marketed as Symbyax (127) and approved for bipolar depression and treatment-resistant depression may be helpful for treating the older patient with schizophrenia and clinically significant depressive symptoms.
Clozapine has emerged in both epidemiologic and clinical studies as having a significant effect on suicidal behavior. Clozapine has been shown to have a substantial effect on attempted suicide (128-130) and completed suicide (131) (132) (133) . In 2002, the FDA Psychopharmacologic Drugs Advisory Committee voted to recommend that the FDA approve the use of clozapine for the treatment of emergent suicidal behavior in patients with schizophrenia or schizoaffective disorder (134). It is not clear whether this is applicable to elderly patients and, furthermore, how the increased safety risks in the elderly are balanced with potential efficacy in suicidal behaviors.
Finally, there were three other important safety guidelines for antipsychotic use in the elderly recommended by the Expert Consensus Panel. These include: 1) treating patients with EPS with quetiapine first, olanzapine or aripiprazole second; 2) the use of quetiapine or olanzapine in patients with prolactin-related disorders like galactorrhea or gynecomastia instead of using risperidone; and, 3) avoiding clozapine, ziprasidone and first-generation antipsychotics in patients with congestive heart failure (135).
Antidepressant Use
There have been case reports suggesting that augmenting antipsychotics with tricyclics or serotonin selective reuptake inhibitors may cause psychosis (136, 137) . At least with SSRI antidepressants, this has not been supported by larger sized trials (138). However, if clozapine is augmented with SSRIs, then potential adverse effects resulting from drugdrug interactions need to be considered (139).
With tricyclic antidepressants, the elderly are more sensitive to their unwanted actions. Particularly troublesome among older persons are peripheral and central anticholinergic effects such as constipation, urinary retention, delirium and cognitive dysfunction, antihistaminergic effects such as sedation, and antiadrenergic effects such as postural hypotension. In addition to interfering with basic activities, pronounced sedation and orthostatic hypotension pose a significant safety risk to elderly patients since they can lead to falls and fractures.
SSRIs have negligible effects on cholinergic, histaminergic and adrenergic neurotransmission and typically are not associated with the abovementioned adverse symptoms (140). Furthermore, since they do not impede cardiac conduction, they are relatively safe even in overdose situations (141), a critical feature of any drug that is used to treat potentially suicidal patients. According to placebo-controlled trials and postmarketing surveys (142), the most common complaints associated with SSRI therapy include nausea, diarrhea, increased sweating and sexual dysfunction. Most treatment-related symptoms are mild-to-moderate in severity and gastrointestinal effects appear to abate as therapy continues (142).
Use of Mood Stabilizers as Augmenting Treatments
Prescribing mood stabilizers to augment antipsychotic treatment is common in treating patients with schizophrenia and schizoaffective disorder. More research is needed since the evidence supporting the use of these agents in patients with schizophrenia in general is lacking; furthermore, the utility of using these agents in treating elderly patients with schizophrenia and depressive disorders is even less clear (143). Perhaps lithium augmentation would be helpful for dealing with suicidal risk; however, the evidence for this in older patients with schizophrenia and depressive disorders is lacking (144, 145) .
A recent meta-analysis of randomized, controlled clinical trials concluded that lithium and carbazepine were not likely effective treatments in patients with schizophrenia (146). The Texas Medication Algorithm Project guidelines initially included the use of adjunctive mood stabilizers to treat schizophrenia; however, the most recent revision has not included them (147). In a recent study, Chen et al. (148) reported on a one-year observation period in which subjects filled an average of 200 days supply of adjunctive mood stabilizers to augment antipsychotic treatment in patients with schizophrenia. The recipients of these medications had longer antipsychotic treatment durations than those who did not have exposure to mood stabilizers. This analysis included comparisons of patients on valproate, lithium, carbamazepine or combinations of mood stabilizers. The authors stated that the additional intensive treatment accounted for higher costs, although there were no differences in hospitalizations, emergency room visits and nursing home admissions. Longer antipsychotic treatment durations were observed in patients receiving adjunctive mood stabilizers. The authors also stated they could not have determined how much selection bias could have contributed to these outcomes.
Psychosocial Approaches for Treating Patients with Schizophrenia and Depression
Antipsychotic pharmacotherapy improves some symptoms of schizophrenia in late life but others can still remain. The same is true of antidepressant augmentation. Thus, psychosocial therapies in combination with pharmacotherapy are very important additional treatments needed for this patient population in order to alleviate residual symptoms and to improve social functioning and quality of life. There is very little research available for psychosocial treatments targeted toward patients with schizophrenia and depression, and even less for the older patient with schizophrenia and depression.
The care of older patients with schizophrenia is organized within the context of rehabilitation. This involves a "care program approach" involving a team of physicians, nurses, occupational therapists, social workers and others (149, 150). There are seven important ideal elements with this plan: 1) optimal treatment of the psychiatric illness; 2) optimal treatment of the physical illness(es) with improved education and awareness of these illnesses; 3) maintenance of daily living skills; 4) maintenance of social contacts; 5) participation in day activities; 6) appropriate management of finances; and, 7) risk assessment. Psychoeducation is a key component of this approach and may need to be modified for older patients because of potential cognitive deficits. Liberman and Eckman (65, 151) have described a practically oriented social skills training program for elderly patients with schizophrenia. The model uses role play to enhance patients' behavioral performance and to enhance communication skills (109).
Assertive Community Treatment is a psychosocial treatment modality important for patients with schizophrenia which has not been studied exclusively in elderly patients with schizophrenia, nor have there been studies targeting elderly patients with schizophrenia and depression. Six studies examining this in patients with schizophrenia in general have been published, which have included subjects age 50 or older. Five studies had favorable results and one study demonstrated mixed findings (14, 15, 66, 67, 110, 152, 153) , suggesting that the approach may be helpful for the older patient with schizophrenia in general. With regards to Case Management (CM), there are eight intervention studies involving CM programs with subjects aged 50 or older with schizophrenia. Of these, four reported positive outcomes for CM (19, 70, 71, 109, 154) , two reported mixed results (71, 77), and two found no advantages (11, 155) . Mohamed et al. (109) pointed out that, although CM does not appear to be as beneficial for older individuals with schizophrenia, studies that included older patients versus younger using 50 as the age cut-off appeared to have better outcomes overall. Clearly more research is needed in this area, especially with regards to older patients with schizophrenia and depressive symptoms. of the intervention plus "treatment as usual, " was 54.5±7.0 with a mean HAMD score of 13.5±9.0. The average age for the "treatment as usual" group was 53.1±7.5 and the average HAMD score was 14.2±8.8. Patients receiving the intervention performed social functioning activities more frequently than the patients in "treatment as usual. " In addition, the intervention group had significantly greater cognitive insight, more objectivity in reappraising psychotic symptoms, and greater skill mastery. The greater increase in cognitive insight with combined treatment was significantly correlated with greater reduction in positive symptoms. There were, however, no significant differences between the two groups with regards to changes in HAMD scores. However, improvement in overall cognitive insight was associated at mid-treatment with a transient increase in depression scores, but this resolved by the end of treatment.
For Family Therapy, goals are to improve treatment adherence and prevention of relapse and rehospitalization. For Cognitive Remediation, improvement of neurocognitive functioning is the goal. Integrated psychotherapies also offer promise in addressing a wider range of outcomes. Integrated strategies may also be more cost-effective if they can be shown to consistently increase adherence and reduce relapse (172). However, with the possible exception of Integrated Psychological Therapy (173-177), the integrated therapies used to date have not yet demonstrated clear superiority to individual therapeutic approaches in the domains addressed by the individual approaches. Future research needs to examine these psychosocial treatments in geriatric patients with schizophrenia and depressive symptoms.
Conclusions
In this review, we have discussed depressive syndromes in older patients with schizophrenia-spectrum disorders, which include schizophrenia with major depression, schizoaffective disorder, and schizophrenia or schizoaffective disorder with comorbid subsyndromal depression. Although not as much is known about the characteristics of such conditions in the elderly patient, it is evident that comorbid depressive symptoms impact upon patients' quality of life and functioning. Furthermore, a significant proportion of older patients with comorbid depression experience at least mild degrees of suicidal ideation. From a pharmacologic perspective, the treatment of depressive symptoms in patients with schizophrenia requires antipsychotics and antidepressants. Implementing psychosocial interventions is also an important part of patients' treatment plans.
There is still much research which needs to be performed with this patient population. Studies examining other augmentation strategies to antipsychotic and antidepressant treatments, including specific psychotherapeutic approaches such as Cognitive Behavioral Social Skills Training (171), are needed. Furthermore, more research leading to a better understanding of the biologic, psychological and social underpinnings of depressive symptoms in this patient population should result in the development of more effective pharmacologic agents as well as better psychosocial interventions that will improve outcomes in these patients.
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